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Some Problems in the Physics (cont.) 80V/%609 


Crystallography AS USSR) to give. @ systematic account | 

of the present state of studies in the strength and 
plasticity of crystals. fhe introductory article reyiews | 
the history of Soviet progress in developing theories 
of the mechanical properties of crystals, mainly single. 
crystals. Names of leading Soviet and non-Soviet spec- 
4alists in this field are mentioned. The articles discuss 
plastic properties of a Single-crystal grain (crystallite). 
Fundamental data on the 4ncomplete (block) structure of 
single crystals and polycrystalline grains, and on the. 
structure and properties of interfaces between the grains. 
of crystal groups {i.e., grain poundaries]) are also re- 
viewed. References accompany the articles. 
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2h £7300 78108: 
SOV/70-5-1-17/39 
AUTHOR: Indenbom, V. L 
sasciaisnta Beto ee : 
TITLE: Phase Transitions Without Altering the Number of Atoms 


in the Unit Cell of a Crystal 
PERIODICAL: Kristallografiya, 1960, Vol 5, Nr L,: PP 115-125 (USSR) 


ABSTRACT: Developing L. D. Landau's idea on the physical 
properties of erystals as the function of their 
strueture (Soviet Phys., ll, 26, 545,. 1937), the 
author analyzes the thermodynamic potentiLal ‘cp 
of crystals.as the function of thelr structure, 
particularly of density P(%.V5% ). The latter is: 
defined by: XI »ywhere oc, is a coerfi¢ent 

o= deme y, 2) t 


consistent with the degree of treedom inherent to a 
given structure, and PP, is a function which can be 


derived tor any new phase [rom that of the phase whose 
card 1/6 space group was altered due to the phase: transition. 
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Phase Transitions Without Altering the 8108 — 
Number of Atoms in the Unit Cell of a SOV/70-5-1-17/30 
Crystal a 


The expanded form or the equation is,a FourLer series 
when the symmetry operations are restricted to : 
translations, but becomes more complex if rotation, - 
reflection, etc. are involved. In any event, 


solution ror Gd as a funetion of c, van produce 
several minima consistent with the possible number 
of polymorphous modifications of the erystal. Thus, 
the conjugation of: qc values determines all the 
possible phase transitions of the rirst and second 
orders. Different point groups permit dirfrerent 
degrees of treedom as tabulated below: 
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+ phase Transitions Without Altering the 78108 
Number of Atoms in the Unit Cell of 2 gov/70-5-1-17/30 
Crystal i . 


and some additional freedoms which reduce the symmetry. 
Ferroelectric and ferromagnetic phase gransitions, | 
spontaneous polarization, and elastic constants are 
analyzed in connection with these freedoms, and the: 
properties of some point and space. groups are tabulated; 


The expanded expression of & in terms of cy can only 


be applied to those phase transitions of first order at 

which the lattice becomes just slightly distorted, 

such as at the transition from a group to 4ts subgroup. 
The concepts describing ferroelectric phase transitions 
as the result of polarization ean: not always pe justified; 
present theories on the subject are not even able to 
examine all the transitions at which the number of atoms 
in a. unit cell changes. It is therefore suggested that 
the theories on poth ferroelectricity 
electricity be supplemented with the results of the 

card 3/6 author's studies. Magnetic symmetry (on which 
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Crystal 


ASSOCIATION: 


SUBMITTED: 


Shubnikov's additional classes of symmetry are based) 
is not considered. M. V. Klassen-Neklyudova, V. L. : 
Ginzburg, and Ye. M. Lifshits are acknowledged for 
advice. There are 4 figures; 3 tables;. and 11 ref-_ 
erences, 10 Soviet, 1 U.S. The U.S. reference is: 

W. Kanzig, Solid State Physics, 4, 1-197, 1957. 


Crystallographical Institute of the Academy of Sotences, 
USSR (Institut kristallografii AN $SSR) 


July 6, 1959 
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nbom, Vele; and Neronovas oN 


AUTHORS : Inde 2 Belov, N.V. 


ee 
TITLE: The Point Groups of Colour Symmetry! (Coloured 
Classes) : 


PERIODICAL: Kristallografiya, 1960, Vol. 5, No- 4, 
pp 497 - 500 +1 plate 


\ TEXT: The concept of colour symmetry is applicable not only to 

1 piane and space groups but also to the point groups- For two 

colours there will be 58 (magnetic) classes The coloured point — 

groups have peen derived before (0. Wittke and J. Garrido, Bull. 

Soc. france miner.cristall., 223-30, 1959) but in this case are 
lost among the 211 ways of colouring polyhedra which the authors 
described. All the 18 multicoloured classes are listed and | 
illustrated by coloured figures> The ordinary 32 point groups 
have, in ali, 18 pairs of compl ex conjugate one-dimensional 
representations > These are listed and each is. shown to correspond 
to a colour group. In the notation primes indicate the coloured 


element. The parent group is given first: 
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The Point Groups of Colour symmoth3 “(ESP Surea Classes) 


kacolour groups ~ Cy, gives 4; Sy: Ri Can? 4’ /m and 
at/m' 5 
3-colour groups ~- Cc, gives 3°; Ces 37423 Se» 3¢,.i and 
3'.i' 5 
Coy gives 3'.2/m and 31,2/m's T, 263% Th m3° 3 
Coy 3'/m and 3¢*/m' ; va 
6-colour groups - Ce gives 3'.2'; Cen? 31,2°/m; 
3!,2t/m'; Th m'3" . 
There are 7 tables and 6 references: 5 Soviet and.1 French. 


- ASSOCIATION: Institut kristallografii. AN SSSR ma 
(Institute of Crystallography of the AS SSSR) 
SUBMITTED: February 3, 1960 
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S/070/60/005/004/013/016/Xxx 
E132/E460 
The Irreducible Representations of the Magnetic Groups and the 


Calculation of Magnetic Symmetry 


Acknowledgments to A,A,Gusev for 
a stimulating discussion and to B.K.Sevast'yanov for evaluating and 


checking the results, There are 2 ta es and 7 Soviet references, 


ASSOCIATION: Institute kristallografii AN SSSR 


(Institute of Crystallography AS USSR) 


SUBMITTED: February 3, 1960 
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247300 (i 043, 4S, ee) 3/048/60/024/010/002/033 
aoe Senn oe BO13/B063 : 
' AUTHOR: Indenbom, V._L. ‘ — 
TITLE: The Thermodynamic Theory of piezoelectricity. 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, | 
Vol. 24, No. 10, pp. 1180-1183 : 

TEXT: Two types of piezoelectric phase transitions are dealt with, which 

are not covered by the classical theory. Two conditions must be‘observed 

in order that the crystal symmetry allows a piezoelectric phase transition - 

of the second order: : the condition of the crystal must be stable in the 

point of transition; 2 the phase transition must yield a homogeneous and 

no layered crystal. For all of the nonpyroelectric Glasses, the respective oe 

invariants are given. All possible piezoelectric transitions, in which the a 

polarization serves as & parameter, can be obtained by re the ‘a. 

dissociation (1) @(P) = 6, + a, ;P,P, + Bs ser? a? Para er - pola- 


rization vector) of the thermodynamic potential ina sexiet according to 
even powers of the component of the polarization vector P, If the pyro- 
electric phase results due to a phase transition, in which the number of 
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atoms in the elementary cell of the crystal changes, Such @ piezoelectric 
phase transition cannot be described with the aid of a polarization vec~ = 
tor. In this case no vector or tensor quantities may serve as parameters 
for the transition (Ref. 3). As a consequence, in this case spontaneous 
polarization. can be no effect of the second or of a higher order. In all 
cases where the polarization does not serve as a parameter of piezo- : 
electric transformation, transition does not take place in the highest 
subgroup of the initial space group, but in a subgroup with lesser syn~— 
metry. Apparently more than half of the known piezoelectric transitions 
belong to this very class, which is not covered by the classical theorye 
The theory formulated in Ref. 3 can be used to degoribe such trangitions, 
provided the number of atoms remains unvaried in the elementary cell. 
Otherwise, space group notions must be taken overe The author thanks 

Vv. A. Koptsik for his contribution to the study. Mention is made of 

Le De bandau and Go Yas Lyubarskiy. The present paper was read at the 


SS in 

Third Conference on Piezoelectricity, which took place in Moscow from 

January 25 to 30, 1960. There are 5 Soviet references. 

ASSOCIATION: Institut kristallografii Akademii nauk SSSR : : 
(Institute of Cryatallography of the Academy of Sciences i 
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(8.8200 B104/B203 


AUTHOR: Bhdentom, V. Le 
TITLES , Destruction criteria in the dislocation theories of etrength 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 7, 1961, 2071 ~ 2079 


TEXT: The author describes a simple method of investigating the energy 

gain in the development of straight cracks. This method is applied ta : 
various types of crack formation. In the first part, the author studies | 
orack formation in any field of internal stresses. He indicates the .rela- 


tion o(x) = oa ie (B(x")/(xex! Jf ax! (1) for the stresses o(x) caused by , 


the dislocation density #(x) in the plane y = 0. Hera, the indices are 
omitted. The solution of (1) by the Keldysh-Sedov method leads to an an~ 


Xo ; 
alytic funotion f(x+tiy) = { R(x! )dx'/(xtiy-x'), The stress concentration 
x 


1 . 
before the crack fronts can then be indicated by the expression 
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25694 5/491/61/003/007/016/023 i 


d(x) = LY i/(xyox)terees odx,-x., where ¢ is the mean weighted stress 
which acts at the section (x49) of the length L until the formation of . 


the crack. Referring to G. R. Irwin (J. Appl. Mech., 24; 361, 1957), the 
author studies the configuration force effecting the growth of cracks. 
Tis force corresponds to the energy released in the formation of the 
orack and is proportional to the radius of the elastic curvature of the 
crack opening, or proportional to the square nean weighted stress along 
the crack length. Referring to A. N. Stroh (Phil. Mag-» 3» 625, 1958) 
end G. I. Barenblatt (PMM, 23, no» 4, 706, 1959), the author obtains the. 


criterion 6 = \8Ay/ZL, where A is a coefficient in the formula 0 = Ab/2nx 
which describes the stress distribution caused by a sorew dislocation, and 
where b is the Burgers vector. Inthe case of homogeneous dilatation, 

this criterion passes over into the Griffits criterion. Further, with the 
aid of the above-mentioned criterion for the equilibrium length of a crack, 


the result of Stroh (Phil. Mage, 223, 404, 1954) is obtained: 


L = n°¢o?/an(1-)y- Hence follows the criterion for the destruction: 
a = 8y/nd, where 6, is the outer normal stress acting on the crack surface 
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of stresses in the head of acoumulations» that oracks gr 
iment a8 soon.as the Anequality gn@p/enb: 4s fulfilled. In the to | 
closing parts, the author investigates the opinion saying that cracks are. \ 
the result of sliding in @ twisted Lattice, and oracks which are connected” 
with the steps in daislocation walls. The abovementioned opinion was = °" ae 
suggested vy V- N. Rozhanskty (DAN SSSR, 123, 648% 4958) and-J..J< Gilman” 
(Trans. AIME, 222, 783, 1958). The results obtained here by applying the. 

ay be regarded as an interpretation of ae 


_ method of configuration forces @ 
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sna taeae ‘heaoey gnsidesine the geonetric nonlinearity of sliding in a 

twisted lattice. It is possible that this nonlinearity causes kee 

tions not only in the slip planes. There are 3 figures and: 14 references: ' 

3 Soviet-bloc and'8 non-Soviet-blos. . 
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SUBMITTED: ‘February 20, 1964 cae 
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£49500 (M44, Meg, /¥9) £036/E435 

AUTHORS: Nikitenko, V.I. and Indenbom, V.L. 

TITLE: Comparison of stresses and dislocations in a germanium | 
crystal 


PERIODICAL: Kristallografiya, 1961, Vol.6, No.3, pp. 432-438 


TEXT: Using photoelasticity, the distribution of stresses across 
a slice from a germanium ingot is measured, The satress field is 
calculated and the corresponding temperature field is compared 
with the dislocation distribution. The slice investigated was 
cut parallel to the (III) plane and the distribution of 
dislocations determined from etch pits. Bi-refvingence was 
measured between the slice faces along two slice diameters using 
infrared radiation, The amount of bi-refringence was determined 
by placing the sample between crossed polaroids and measuring 
directly by means of photoconductivity as well as the usual 


quiartz wedge and Senarmont compensator. Scatter of results by the 


three methods was 10 to 20%, A plot of path difference along the 
diameter gives a parabolic law with the exception of parts close 
to dislocation clusters, The photoelastic constants required’ to 
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Comparison of stresses oo. E036/E435 
convert the bi-refringence into stresses were found by compressing 
prisms of various orientations. Scatter is large but no worse 
than other workers have experienced on Si and diamond, From the 


stresses and using Yu.I.Sirotin‘s results (Ref.1%: Kristallografiya, 
1, 6, 708-717, 1956) the stresses in the ingot, at the place where 
the slice was removed, can be calculated, From ‘these, using a 
method due to E.Billig (Ref.15: Proc.Roy.Soc. A, 235, 1200, 

37-55, 1956), the dislocation density is calculated and compared 
with the experimental determination and this is shown in Fig.4, 
where dislocation density (102cm~2) is plotted against distance 
along the diameter (r/R), R being the slice radius. The line 
is the calculated distribution and the points ard the experimental 
values. The results are similar to those obtainad by 

P.Penning (Ref.17: Philips Res. Repts, 13, 1, 79-97, 1958). 

The discrepancies between observation and calculation are thought 
to be due to the dislocations not completely compensating the 
temperature drop and the thermoelastic stresses which arise. The 
tangential stresses determined in the experiment also agreed 
qualitatively with the dislocation distribution. Information can 
be obtained about the thermoelastic stresses acting during the 
Card 2/4 
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- ¢erystal pulling. ‘Acknowledgments are expressed to G.I.Distler' - 

and VI, Chudakov for their assistance, There are 4 figures, . 
2 tables and 17 references: 6 Soviet-bloc and 11 non-Soviet-bloc. 

The four most recent references to English language publications . 

“J read as follows: R.Bullough, Phys.Rev., 115, 4, 723-726, 1957; 

- J,Hornstra, P.Penning, Philips Res.Repts, 14, 3, 237-249, 19593 

-. § .R,Lederhandler. J.Appl.Phys., 30, 11, 1631-16358, 1959; 

“> P.Penning. Philips Res.Repts, 13, 1, 79-97, 1958. 


~ ASSOCIATION: Institut kristallografii AN SSSR 
(Institute of. Crystallography AS USSR) 


SUBMITTED: August 12, 1960 - 
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AUTHORS: Rozhanskiy, V. N. and Indenbom, Vs L.- 
TITLE: Accumulations of dislocations in crystals containing 
impurities 
PERIODICAL: Doklady Akademii nauk SSSR, v. 136, no. 6, 1961, 1331-1334 


T™BXT: Theoretical calculations concerning the strengthening. and destruction 

of crystal bodies have hitherto always been made on the assumption that 

the dislocations ure always able to move freely along: the slip planes. 
However, it was found in the course of experimental investigations that ed 
the distribution of dislocations does not agree with theoretical 

assumptions. The authors presume that this is caused by the fact that 

in previous papers, the effect produced by impurities and. defects, which 

may increase the resistance to a displacement of dislocations, is taken 

into account. On the other hand, the conceptions concerning the formation 

of large accumulations of freely moving dislocations forming the basis 

of some theories on the destruction of crystals, have recently been the 
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3/020 /61/136/006/012/024 
Accumulations of dislocations in «.. B104/B204 cae 


cause of considerable doubts, as the existence of strong barriers, which 
might resist large groups of freely moving dislocationa, is very a 
improbable. The authors suggest another scheme for the accumulation of 
dislocations, in which blocked impurities are the cause of she formation - 
of accumulations (Fig. 1). If two dislocations are arranged at 4 
distance of 1, from each other, and if the seoond dislocation produces 

a tangential tress % at the place of the first, then the second 
dislocation can be determined from the equilibrium condition for the | 
external forces and the interaction forces of the dislocations. With a 
small neglection, the relation 1, = Gb/2nkr (1) holds. In consideration 


oe G {1 1 
of a third dislocation, the following holds: t = a7 oa i) ‘ 


from which it follows that wi wonln y oe . By the substitution 
i, 1,+1, 1, 
1 4 
1, = a,l, » the last relation assumes the form 1 = aya, + a » and 


in the further course, the system 
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: w/e = 4 (5) holds. Herefrom the following expression | ‘ : 
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follows for the length of the accumuta to} | 2 
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In Hg. 2, the ‘yesults calculated from (5) ana (6) are compared with | 
those caloulated from (4), wherefrom the applicability. of the 
approximations (5) and (65 may be seen. It is then noted that the model 
suggested here is in agreement with the experimental yesults in a ‘ 
number of cases. There are 3 figures, and 4 non-Soviet-bloo references, 
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B104/B112 

AUTHORS : Indenboms Vs_hs»—Nikitenko, V. I., and Milevakiy, L. 5. 

TITLE: ‘Obeervation of savenad eeseewee around’ dislocations in 
silicon - 

PERIODICAL: ‘Akademiya nauk SSSR, Doklady, v. 141, no. 6, 1961, 


1360 - 1362 an va 


TEXT: The observation of decorated and nondecorated dislocations in 

silicon by an electron-optical transducer is described. The experimental 
arrangement consisted of a usual polarization microscope (with Nicol prisms) 
and a B2M-3 (BEI-3) electron-optical transducer. An OW -24 (OI-24) lamp 
with infrafilter was used as light source. Dislocations were oriented 
strictly parallel to the direction of observation by a special breeding 
method. Crystal breeding was carried out in direction: [110]. 2 - 3 mm 
thick plates were cut out at right angles to the breeding axis, and polished. 
As was shown by experiments with polarized light, there exists a bire- 
fringence field of rosette-shaped character in the vicinity of dislocations. 
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This agrees with results of a previous paper by V. L. Indenbdom et al. | 
(Kristallographiya, 2, 190 (1957)) according to which the birefringence 
field around dislocations (when the crystal is considered to be isotropic Us 
can be described by the formula r = CcosQcos2 (9 - a). 9 is the azimuth 
counted from the slip plane, « ig the angle between this plane and‘ the: 
polarization: plane, C is a constant proportional to the marginal component 
of the Burgers vector of dislocation, to the hardness of the crystal, 

and to the photoelastics constant. ‘The pattern of microstresses around 
dislocations changes completely after decorating. The rosette changes, 

and the signs of birefringence in the individual rosette fields which 
differed before decorating become equal. Miocrostresses around decorated 
dislocations are radially compressed and tangentially elongated. In usual 
decorating, intensity of the microstresses around dislocations increases 
somewhat, original microstresses disappear, and curvilinear. dislocations 
may be observed bésides rectilinear ones. Only macrostresses produced by. 
the effect of many dislocations are conserved. Redistribution of stresses 
around dislocations decreases with decreasing impurities. The authors 
thank Professor M. V. Klassen-Neklyudova for interest and V. D. Khvostikova 
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for assistance in crystal breeding. There are 4. figures and 9 references: 
5 Soviet and 4 non-Soviet. The three most recent references toa English- 
language publications read as follows: W. L. Bond, J. Andrus, Phys. Rev., 
101, 1211 (1956); R. Bullough, Phys. Rev., 110, 620 (1958); W. C. Dash, » 
J. Appl. Phys., 29, 705 (1958). | 


ASSOCIATION: Institut kristallografii Akademii nauk SSSR (Institute of 
Crystallography of the Academy of Sciences USSR) : 
Institut metallurgii im. A. A. Baykova Akademii nauk SSSR : 
(Institute of Metallurgy imeni A. A. Baykov of the Academy ~ yf 


of Sciences USSR) hoa 
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"Role of Interstitial Intersections in Creep Phenomena * 
Paper was submitted at the International Conference on Crystal 
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TITLE: . .. .:.: RS of Si, . 27 oa ‘ , | 
SOURCE: Kristallizatsiya i fazovyye perekhody*, Minsk, Ied-vo AN BSSR} l: ‘ 
}1962, 168-174, © + yas a ee ne 
ae 
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TOPIC TAGS: crystal, crystallization, crystallography, crystalline, ‘structure, 
dislocation, single crystal, growth, defect, slippage, etching, decoration, Si, ‘3 


ABSTRACT: The paper describes a comparative evaluation of various methods for 


jthe inspection of dislocational structures in Si, with particular emphasia on the | 
polarized-light optical method, A comparison of the results of various methods: in' 
the discovery of dislocations in a thin lamina of Si is shown, The lamina was cut | 


perpendicularly to the axis of an ingot grown along {110} ‘by the Chokhral'aldy | 
imethod. The methods are; Photography in polarized IR light, selective etching, ieee 
land Cu decoration of the dislocations. The characteristics of the images obtained | 
lare discussed in detail, The atomic scheme of the formation of-edge dislocations | 
is illustrated for three possible arrangements: (a) two 60° dislocations placed ata _ 
distance of one lattice parameter; (b) formation of an edge dislocation; (c) edge 
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dislocation with the same orientation arising upon slippage along the (001) plane in| 

lthe direction of easiest slippage. The graphs include an indication of the Burghers 
|vector, It is concluded that the optical method for the investigation of dislocations - 

is a valuable adjunct in the solution of the problem of inspecting and controlling the 
jdislocational structure of a growing crystal. "In conclusion, the authors regard it 
itheir pleasant duty to expreas their gratitude to Prof. M 


- V. Klassen-Neklyudova ' 
i\for her attention to the study, and to D. B. Khvostikova for her kind cooperation | 
lin the growing of crystals." Orig. art. has 
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AUTHORS : Indenbom, V. Ley Nikitenko, Ve I., and Milevskiy, L. 5- 
sacnnaeaaeae ee 
TITLE: Polarization-optical analysis of the dislocation structure 


of a crystal 
PERIODICAL: Fizika tverdogo tela, v- 4, N0- 4, 1962, 2351 - 235 


TEXT: The polarization-optical method makes it possible to establish all 
the characteristics of the dislocation structure in crystals of low dis- 
location density. A plate with a perpendicular (001] axis, cut out of a 
Si single crystal parallel to the (110) plane, was used for determining 
the. Burgers vector and for investigating various types of dislocation, 

such as sessile dislocations (Fig. 2) and dislocations with glide planes 
coinciding with the (411)and (111) planes (60° dislocations). The forma- 


tion of sessile dislocations from the 60° dislocations jg described by Xx 
: [101] + > [oTt] — S [170] , according to which one 60° dislocation 


glides along the (711) plane and hite the other 60° dislocation gliding 
along the (111) plane. The Burgers vectors of the 60° dislocations form 
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an angle of 1209. The planes of easiest gliding of dislocations form a. 
tetrahedron in a diamond-type lattice. The Burgers vector of the dis- 
location resulting from the above reaction is perpendicular to the edge 
of the tetrahedron which is parallel to the dislocation. The atomic 
mechanism underlying the above reaction is discussed in detail. It is 
shown that neither the direction of the Burgers vector nor the gliding 
planes of dislocations formed according to this mechanism coincide with 
the planes of easiest gliding. V. D. Khvostikov is thanked for having 
grown the crystal, and Professor M. Vv. Klassen-Neklyudova for her 
continuous interest. There are 5 figures and 5 references: 3 Soviet 
and 2 non-Soviet. The two references to English-language publications 
read as follows: G. Echart, S. Lederhandler, Bul. Am. Phys. Soc., ser. 
II, 5, 1, 25, 1960; J. Hornstra, J. Phys. Chem. Sol., 9, 1-2, 129, 1958, 


ASSOCIATION: Institut kristallografii AN SSSR Moskva ( Institute of 
Crystallography, AS USSR, Moscow) 


SUBMITTED: August 9, 1961 
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TITLE: Physical theory of plasticity and strength 


PERIODICAL: Uspekhi fizicheskikh nauk, v. 76, no. 34 1962) 557- “59 ae 


TEXT: The present review paper deals with the physical theory ook i | 
lasticity and strength on the basis of papers published 8 sobcserht 
phere are 17 figures and 89 references: 36 Hoste and 53 non- 


tite Peas 
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> AUTHORS s Nikitenko, V. Ie» and Indenbom, V- Ger aos. 


- PITLEs Polarization inframicrosoope and its applicati 


silicon 
ve 29, no~ 25 1963, 222 - 225 


EXT: A polarization e is described which consists of an |; 
ordinary HWi-4 (MIN-4) polarization microscope with Nicols, a AaN=5 (WEI-3); 2 0. 
- glectron-optical converter and an OU-24 (o1-24) lamp with infrared filter. cer 
., The pictures visible on the converter screen are photographed. The stresses . 
' were measured quantitatively by means of quartz» calcite, or mica compehsa- < 
tors. Macro- and microstresses with phase differences of 5 ~ 10 my were 1 
found in silicon; phase aifferences of 2<3 me could at 


Microphotographs were made of: (1) stress in the cross 


crystal which, during its growth, was subjected to {nhomogeneo | 
deformation; con crystal caused by the grind- 


(2) residual stress in the sili os 

ing of the sample; (3) the joint between a silicon Jamelia of O-4 mm dia- | ae ee 

meter and an aluminuo wire 0.3 mm th a@ dislocations = 
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=» din silicon. The determination of stresses in joints between silicon and. ee ea 
‘metal are important for the production techniques of semiconductor apparatus. 
:. Tae polarization inframicroscope can also be used to study the stresses in: 
Bent ROneUatones ferrites, and in mineral ores. There are 5 Figures. ‘tgit 
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ra}ure inflection, and by t 


strains in the growing la; 


. gained by the 
that fora during growth may {nereasa, decrease, 
gistortions in the surface layer of a crystal, the author has de 
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of effect functions, Computations by meana of these functions show that for _.- 

 Yectilinear dislocations of any type, inclined to the surface, the self-acting — : ; 

_ force at & = 0 is always zero, This is extraordinary at first glance, but it is: 

', , Simply explained: in the configuration examined, there is ro parameter for length’: 

(which should be present in the expression for force). The absence of a self- =. 
f° acting force explains why crystals with few dislocations inherit these during i 

f . growth with almost no distortion, “fhe author thanks M, V, Klassen-Neklyudova and 

A, A. Chernov for valuable suggestions, G. Riper for his analysis of the work, and 

M, Ya. Dashevsidy for experimental testing of a number of ideas," Orig. art. hass 
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. ‘ TITLE: Thernoplastic and structural strains in solids 


4+ SOURCE: Fizika tverdogo tela, v- 6, now 4, 1964, 992-1000 
5 TOPIC TAGS: thermoplastic strain, structural strain, heat treatment, glass 
ir glass BK 10 . “3 ; 


i od 
|: ABSTRACT: The authors investigated the theory of internal strain, breaking this =. 
down to permit evaluation of individual contributions of thermoplastic and struc- | 
ding to conditions of heat: treatment. Qualitative evaluations — 
made specifically on jnorganio glass, but the 
licable to the broad class of amorphous - 
- Expressions were found for both thermc- 
strain and the relationship between strain. and relaxation » 

7 \: . From these relations the optimal method of heat treataent | 
| wa; determined. 4s found that the rate of cooling at the extremes of the optimal 
‘range diminishes continuously; that is, retarded cooling, accompanied by relexation .-- 
of stress, proves to be more suitable than the ordinarily adopted method of: et 
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ae | 
SOURCE: Fizika tverdogo tela, v. 6, no. bh, 196), 1039-1047 : ed ‘i 
\ 


: goPIC TAGS: germanium, dislocation theory, Creep, kinetic equation, crystal oe ae . ; 
a i dezormation, temperature dependence, timo dependence iss 


‘used by Gilman and Johnston, < * Nbv, where € is the rate of plastic flow, N the 
‘density of mobile. dislocations, b Burgers vector, and v the velocity of deforma- 
-:tion, the authors have studied the theory of dislocations in direct application to 

‘slightly deformed crystals of germanium. They have compared the results. with 
‘experimental data on the relations of deformation and creep to conditions under anes 
which the properties are measured. A comparison of measured and computed values is! 
: shown graphically in Fig. 1 on the Enclosure. Good agreement was obtained betaeon | 
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~ | ABSTRACT: Since an analysis of. the equation for the internal- stress field shows that | ' 
® |wpon suitable choice of even weak sources, the amplitude of the internal- stress waves i 
- [ean be made arbitrarily large by resonance, the authors indicate several examples of : 
‘esonant excitation of the internal- stress field, which can be realized, . in particu 


with modern methods of irradiating bodies with electromagnetic’waves, ‘These are: &) © 
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ABSTRACT: 


The photographic qualities of air photographs depend on the 
accuracy of the photogrammetric méasurementgs. In perfecting 
the photographic qualities of air photographs, however, the 
optical properties of the objects to be photographed are 
highly important, The first tests in this field (in particular, 
as to recognizing the apectral reflectance of the soil) were 


Carried out by G. A. Tikhov, Corresponding Member, Acadeny 
of Sciences, USSR. Later on ¢ by Ye. L, 
Krinov. 
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These tests were performed by means of reflector monochrometer _ 
(Type 3MP-2). The results of the tests ware reproduced in 

a diagram. It was discovered that ali terrains tested (ground 
sections) have a comparatively low reflection coefficient. 


essential influence on the soil reflectance, 
observed with certainty in the test. Dr 
as much as humid soil, although the dia 


gramsdo not show any 
remarkable change in this case. 


There are 5 figures. 
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Gidrotekhnicheskoye Stroitel'atvo, 1958, Nr 4, bp 49-5] 
“ABSTRACT; The Photogranmetric method ig being increasingly applied in 


the investigation of wave formations On seas, lakes and res 
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divided-into three sections - the first consisting of small 
probe Tima surf, the second ~ of crests and hollows of 
ee The photogrammetric plotting of the per-~ 
ps argiedts - AG the water surface in the orthogonal plan 
las :300 was done on the large stereo-autograph of 
persed : shows one of these plans and Figure 4 - the 
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f Aerial Photography) 
developed some designs of Stereo-photogrammetric twin caneras, 


which were algo built. Besides, the question of creating a. 
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to deal with problems concerning the maximun utilization of the 
stereo-photogrammetric method in the various fields of science 
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ror the necessary characteristics for the design of cameras for 
special purposes. Three types of 8 tereo- photogrammetric twin- 
cameras are shown. 1) The SKI-3 Camera consists of two identical 
photographic cameras which are Mounted on a metal prism. They 


Maining parallel. 2) The SEI-4 Camera has a Stable base of 
65 am, the lenses are fitted with Synchronized central: shutters. 
° 3) The SkI-5 Camera, Patent Nr 117144 dated October 29, 1958 


120 and 1000 mm. All three cameras are fitted with variable 

focal lengths, i.e. 105 - 105 + 25 mm, 40 - 40 + 10 mm, ana 

50 - 50 + 10 mn. When determining the distance, all three con- 
structions secure at a certain distance from the objective and 
at a certain size of the basis, a relative error of 
1/1000 - 1/2000. the accuracy can still be increase 
films of a higher definition (the Mikrat. type), which are then 
evaluated with Special instruments under large magnification, -~ 
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AUTHORS: Zaitoy, I. P., Docent, Candidate of Technical Soiences, 
Indiche G., Engineer . ; 
_ ITLE: A Method Used to Determine the Conjugated Focal Zength and: the 
<v Photogrammetric Distortion of Measuring Cameras” Intended for 
Close-ups 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Geodeziya i . ‘ 


aerofotos"yemka, 1959, Nr 5, pp 145-146 (USSR) 


ABSTRACT: Since there are only goniometers available for the foousing of 
a phototheodolite for infinity, the development of a device 
with adjustable focal length proved to be necessary for close- 
ups. The authors report on the development of such a device by 
the Laboratoriya aerofotome todov kafedry geodezii i kartografii 
Moskovskogo Gosudarstvennogo Universiteta im. M. V. Lomonosova 
(Laboratory for Methods of Aerial Survey of the Chair of | 
Geodesy and Cartography of Moscow State University imeni MW. V. 
Lomonosov). These devices] low to determine the focal length 
and the photogrammetric distortion of the oamera when photo~ 
graphing objects at a distance of 1 m up to infinity. Its 
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| 3.4060 (#303) A001/A101 e 
z |; AUTHORS: Valeshko, G. I., Indichenko, I. @., Trukhanenko, M. V. an 
TITLE: New devices for geographic deciphering and transferring contours . : 
from aerial photographs onto maps 
 * PERIODICAL: Referativnyy zhurnal, Astronomiya 1 Geodeziya, no, 8, 1962, 3h, ie! 
abstract 80275 (In collection: "Geogr. 1 kh.-vo", v. 10, Moscow, 
eae 1961, 75 - 77) 7 
) PENT: New devices for compiling general geographic maps are described; they j 


were developed by the laboratory of aerophotomethods at the Geographical Division 


of MGU, In distinction from existing stereoscopes, the MCM-2 (PSI-2) mirror ster. 
eoscope ensures complete survey of the entire overlapping area of 4 pair of aerial: 
photographs. Small size of the device makes it possible to carry it in the side a, 
' pocket of an observer. The visual field of the stereoscope Xx 
' - plest measurements can be performed under the stereoscope by means o 
parallax-meter type, Stereo spectacles are.mounted in any standard rim into which | 
plane-parallel glasses are inserted. Optical wedges with refraction angle of 14 - — 
; 18° are glued to the lower parts of the glasses, the upper part of the glasses, 
intended for observation of the country, can be smoked, if a highly lighted country. v 
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KIRILLOVA, A.A.3 BARGMAN, S,Ye.3 INDICHENKO, L.D. 


Polyacrylamide glue for gluing lables on glass containers, Kong,4 
ov.prom. 17 no.l0141 0 '62, (MIRA 15:9) 


1. Ukrainskiy nauchno-issledovatel' skiy institut konservnoy 
promyshlennosti (for Kirillova). 2. Odesskiy konserwnyy zavod 
imeni V.I.,Lenina (for Bargman, Indichenko).. 
(Adhesives) 
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analysis of minerals] Spektral'nyi ana 
lakers Moskwa, Izd-vo Akad. nauk SSSR, 1960. 188 Peo 
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[Contractual relations between machine-tractor stations and collective 
fares at a new stage) Dohoviri vidnosyny MPS s kolhospamy na novemu: 
etapi. [Kyiv] Vyd-vo Kyiva'koho dersh.univ. im T.H.Shevchenka, 1955. 
45 pe (RA 928) © 
(Collective farns) (Machine-tractor. stations) 
(Contracts) 
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7 ALMKSANDRSIKO, Gleb Vasil'yevich [Alekeandrenko, H.¥.]; INDIGHENKO, P.J., 
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(Reorganization of management in industry and. construction work] 
Reorganizateiia upravlennia promyslovistiu i hudivytatvom. Kyiv, 
fTo-vo dlia poshyrennia polit.i1 naukovykh snani' URSR, 1957. 51 pn. 

(Russ ia--Industries ) (MIRA 11:2) 
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PUSKAS, Gh., prof.3..INDIG, Bianca, dr.j METZ, Olga,i.dr.;NUBSBAUM, Vere, dr.; 


Ghanges in blood protein and lipid patterns in diabetic 
children in relation to the stage of metabolie compensation. 
Pediatria (Bucur.) 13 no.62481-490 N-D "64 


1. Lucrare eftectuata in Clinica de pediatrie, Tg. Nures 
(conducator: prof. Gh. Puskas, doctor in stiinte medioale). 
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PUSKAS, Gh., prof.; METZ, Olga, dr.y INDIG, Bianka, dr. 
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Tolerance of fats and their influence on circulating lipids in 
dystrophic infants. Pediatria ( Boour.) 14 n003t213~-222 My-Je '65. 


1. Iucrare efectuata in Clinica de pediatrie, Tirgu. Mures (con- 
ducatort prof. Gh. Puskas, doctor in stiinte medicale). 
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INDIKOV, | EAM; DLOVKIN, ‘A.S.5 TETERIN, E.G.3 SHESTERIKOV, N,N. 


Demixing in the ayiten HCl ~ H20 -~ bein Duby phosphate ~ diluent. 
Zhur .neorg.khim. 8 no.9:2187-2189 S$ '63. (MIRA 16:10) 
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INDIKOV, E.M.; SOLOVKIN, A,S,; TETERIN, E.0.; SHESTERIKOV, Non, 


Demixing in the system sulfuric acid-water-tri- }|-butyl 
phosphate-diluent, Zhur. neorg. khim. 9 no.12:2786-2788 
D '64. (MIRA 18:2) 


Si aer eee 


ge i il vii 
APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-0051 


3R000618610012-6" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618610012-6 


PaaS og bass SEARS R ERE AS Shed ated Th RTE SPECS SEBS PERE PAN ISA aIBE Bui REGGE bod: gi 


ean |e elie seul 


INDIKOV, EsMoj IONOV, V.1.y SOLOVKIN, A.S.j TETERIN, 846.3 SHESTERIKOV, NN, 


Demixing in the system HC102 - H20 - tri-n-butyl phosphate ~ 
diluent. Zhur.neorg.khim. 10 no.1122569-2571 N 165, 


MIRA 18812 
1, Submitted December 16, 1964. a 
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Automatic washing of notortrucks, Avt.transap. 38 no.1s19-22 
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(Motortrucks——Maiatenaace and repair) 
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- INDIKT, Yefim Aleksandrovich; SOBOLEV, Viktor Pavlovich; ‘GRECHKO, 
~——T 1Sdej 73 HIKOLAYEVA, L. N., tekhn. red. 


(Automatic line for washing trucks] Avtomaticheskaia liniia 
noiki gruszovykh avtomobilei. Moskva, Nauchno=tekhn,'.isd-vo 
M-va avtomobil'nogo transp. i shosseinykh dorog RSFER, 1960. 
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Machine for washing units and parts, Avt.tramsp. 39 no.12:4€-50 
D ‘él. (MIRA 15:1) 
(Washing machines) 
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Motortruck for the transportation of building setae: 
Avt.transp. 40 no.3:35 Mr '62. (MIRA 1522) 
(Building materials—Transportation) 
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